Evidence for the involvement of nitric oxide in cholestasis-induced itch associated response in mice.
Cholestasis is a major systemic disorder associated with distressing pruritus (itch). Nitric oxide (NO) is a neurotransmitter, assumed to be involved in pruritus. Based on over-production of NO in cholestatic liver diseases, this project aimed to investigate involvement of NO in cholestasis-related itch in mice. To achieve this, cholestasis was induced by bile duct ligation (BDL). Our results showed that BDL mice elicited significant itch on fifth and seventh day after the procedure. This scratching behavior was inhibited by intraperitoneal (IP) treatment of mice with non-selective NOS inhibitor N-nitro-l-arginine methyl ester (l-NAME; 3mg/kg) and inducible NOS (iNOS) inhibitor aminoguanidine (AG; 100mg/kg). The inhibitory effects of l-NAME and AG were reversed by pretreatment with l-arginine (100mg/kg). Administration of l-NAME, AG and l-arginine per se, in BDL and SHAM mice did not produce scratching behaviors. In addition, intradermal injection of l-arginine at dose of 300 nmol/site significantly increased itch in BDL mice. Furthermore, nitrite levels in skin and serum of BDL animals significantly increased after 7 d of operation and administration of NOS inhibitors decreased this enhancement. l-arginine injection reversed the effects of NOS inhibitors on reduction of nitrite levels in the skin and serum of BDL mice. Finally, cutaneous iNOS expression increased in BDL mice 7 d after surgery. Taken together, our study showed for the first time that BDL, as a model of acute cholestasis in rodents, induces NO over-production by activating NOS enzymes, especially iNOS, which contribute to pruritus.